Abstract The Environmental Security Hypothesis (ESH) proposes that when the environment is less secure, people will show greater preference for mates with survival-promoting traits (Pettijohn and Jungeberg in Personality and Social Psychology Bulletin, 30(9), 1186Bulletin, 30(9), -1197Bulletin, 30(9), , 2004. In this study, we manipulated perceived environmental security and measured preference for different body and face characteristics as well as attitudes toward long-term (LTM) and short-term mating (STM) strategies. Participants (N = 100) received a cover story designed to lead experimental, but not control, participants to believe they would be required to handle a poisonous snake. Participants then completed a measure of sociosexual orientation and selected the three opposite-sex face and body types that they found most attractive from image matrices depicting physical characteristics varying systematically across body and face shape. Female bodies varied in body fat and waist-to-hip ratio, and male bodies varied in muscle mass and waist-to-chest ratio. Face stimuli varied in masculine-feminine facial shape and masculine-feminine facial coloration. Results indicated that, compared to controls, men in the environmental-threat condition showed a preference for higher body fat, and women in the environmental-threat condition showed a preference for higher muscle mass and more masculine faces. These women also showed a more positive attitude toward STM, but not LTM. In line with the ESH, our findings predominantly support a context-specific pattern of mate preference and sexual strategies.
Introduction
Human mate preferences are impacted by environmental cues. Cross-cultural research has shown that women's preference for masculinity can be negatively predicted from a composite health index score (derived from World Health Organization statistics; DeBruine et al. 2010 DeBruine et al. , 2011 . Indeed, a trait or quality in a mate that provides an adaptive advantage in one set of circumstances may not provide the same advantage under a different set of circumstances or the advantage may be less relevant compared to other factors. Therefore, in order to maximize reproductive success, an individual's mate preferences should take into account the demands of their environment and thus favor mates that are best suited to increasing the individual's reproductive success under specific conditions by providing an advantage to either the individual themselves or their resultant offspring. For example, a greater preference for body fat in a resource-scarce environment could be adaptive as it suggests that the individual has greater access to resources or, in the case of females, can better sustain a pregnancy and nourish infants. Similarly, a greater preference for dominance, strength, and/or muscle in a volatile environment could be adaptive as it may suggest that an individual has a greater ability to protect their mate and their offspring and/or provide the offspring with genes to likewise develop such an advantage.
Given that an individual must first survive in order to reproduce, traits more directly related to helping an individual or their offspring survive should become more relevant predictors for potential reproductive success in a particularly unaccommodating and hazardous environment. The influence of environmental threat on mate preference forms the premise of the Environmental Security Hypothesis (ESH; Pettijohn and Tesser 1999) , which proposes that an individual's mate preferences may depend on how secure or insecure they feel in their surroundings. Specifically, the ESH suggests that when people perceive their environment to be harsher, whether from social or economic conditions, they will show an increased preference for traits that suggest maturity, which is associated with the ability to handle and/or alleviate threat (Pettijohn et al. 2009 ). Put another way, when individuals experience environmental threat, a greater attraction to traits more associated with surviving and thriving may become more adaptive.
In line with the ESH, Pettijohn and Jungeberg (2004) looked at the characteristics of playboy playmates from 1960 to 2000 and found that when social and economic conditions were harsher, the Playboy Playmate of the year was more likely to be older, heavier, and taller with a larger waist, smaller eyes, a larger waist-to-hip ratio, a smaller bust relative to the waist, and a higher body mass index. Likewise, when social and economic conditions were better, the Playboy Playmate of the year was more likely to be younger, lighter, and shorter, with a smaller waist, larger eyes, a more feminine waist-to-hip ratio, and a larger bust-to-waist ratio. Similarly, better economic conditions predict a greater prevalence of neotenous facial features (e.g., larger eyes, rounder cheeks, and smaller chins) among popular American movie actresses (Pettijohn and Tesser 1999) . Given that movie actresses are typically popular in part due to their physical attractiveness, the authors conclude that their results are likely to reflect population-wide preferences for these characteristics. Although there was no effect found for economic conditions and any facial features of popular American movie actors in a comparable study (Pettijohn and Tesser 2003) , there is some cultural support for a greater preference for more masculine facial traits within both men and women in less prosperous environments. Perrett et al. (1998) found no significant population differences in masculinity preferences between economically similar British and Japanese samples, whereas Penton-Voak et al. (2004) found that British men and women preferred more feminine opposite-sex faces than comparatively disadvantaged Jamaican men and women. These authors propose that their findings may be attributable to a greater amount of parasites, medical care being less common (historically and currently), and parental investment being less pronounced in Jamaica compared to Britain, whereas Britain and Japan differ less in these ways. Research on experimentally induced and naturally occurring cues of environmental threat suggests that mate preferences can also be temporarily altered in ways consistent with the ESH. Pettijohn et al. (2009) (see also Nelson and Morrison 2005) investigated hunger as a resource scarcity cue in two field studies in a university dining hall, using participants that had not yet eaten or had just eaten. They found that hungry male participants reported a preferred ideal romantic partner that was heavier, shorter, and older than the preferred partner described by satiated males, whereas hungry female participants showed greater preference for a mature personality cluster (strong, mature, independent, competent) than non-mature (warm, naive, kind, agreeable) compared to satiated women. Pettijohn and Tesser (2005) found that when male participants were induced into higher state of anxiety via threat of a painful electric shock, they were more likely to prefer to work with a member of the opposite sex with smaller eyes (i.e., less neotenous) compared to participants that were in a minimal state of anxiety. Nelson and Morrison (2005) found that when male, but not female, participants were induced into a financially dissatisfied state, they reported preferring a heavier mate than did financially satisfied men. Sacco et al. (2011) showed that priming or inducing feelings of social threat (i.e., rejection) led women to show a greater preference for muscularity (i.e., preferred more muscular arms). Snyder et al. (2011) found that women's fear of crime predicts mate preference for dominance and physically formidability. Altogether, this research lends support to the ESH by demonstrating how mate preferences can be flexible to environmental cues.
As well as a mate preference shift, an insecure environment may also result in a reproductive strategy shift. In a more threatening environment, future survival is less certain so it may also be adaptive for an individual to speed up their reproductive efforts to reproduce sooner. In line with Life History theory, immediate reproductive effort becomes more adaptive than effort toward future reproductive success (somatic effort) in less secure environments given the higher risk that future reproductive opportunity would be unrealized should they die. Indeed, Griskevicius et al. (2011) found that both current and childhood socioeconomic status were predictive of a desire to reproduce earlier or younger. After priming a social rejection threat, Sacco et al. (2011) found increased short-term mating interest among women. In five studies priming pathogen concerns, Hill et al. (2015) found that women, but not men, with a greater dispositional vulnerability to illness show an increased desire to mate with more novel partners. Sacco et al. interpreted this finding as an attempt to increase the likelihood of producing healthy, resistant offspring despite the increased disease risk of mating with many partners, highlighting that adaptive context-dependent mating shifts can be more geared toward future offspring survival over the individual's own survival.
Although previous research on the ESH has largely focused on physical cues and/or personality characteristics that suggest maturity, such traits are also indicative of physical masculinity/femininity. Indeed, Boothroyd et al. (2005) have suggested that a preference for masculinity in men is highly related to a preference for older males and femininity in females has been suggested to be somewhat synonymous to a preference for youth (Jones 1995) . Although masculinity may increase and femininity decrease with age, such characteristics are enormously influenced by sex hormones, particularly estrogen and testosterone (e.g., Frayer and Wolpoff 1985) . Certainly, there seems to be a relationship between sex hormones and environmental security: Research has shown that estrogen levels fall in response to increased physical activity and stress (Jasieńska and Ellison 1998; Jasienska et al. 2006) , whereas testosterone and other androgens have been shown to rise in response to stressors, endurance exercise, and competition (Bateup et al. 2002; Copeland et al. 2002; Keizer et al. 1987; Kuoppasalmi et al. 1976; Volek et al. 1997; Webb et al. 1984) . Thus, the present study aims to expand on the existing research by investigating the effect of an environmental insecurity cue on mate preference with a greater theoretical focus on sexual dimorphic aspects of the face and body.
Sexual Dimorphism of the Body and Face
In line with evolutionary theory, sexual dimorphism present in modern humans has likely evolved in response to selective pressures (Trivers 1972; Symons 1979) : Women biologically invest more in offspring (e.g., breast feeding and gestation) than men, which leads them to be typically more selective overall in the mating process. On the other hand, due to their minimal biological commitment, men can maximize their reproductive success by acquiring sexual access to many women. Consequentially, men compete with other men for access to females. Competition results in an advantage for stronger, larger, and more socially and physically dominant men, and such men would experience more reproductive success when such qualities can be capitalized on. Likewise, due to their biological commitment in the reproductive process, there have been strong selective pressures acting on women to promote effective child conception, gestation, nourishing, and birthing. Ancestrally, women with qualities that promote this process, such as fertility, fat reserves, and hips to allow the safe birth of well-developed offspring, will have experienced greater reproductive success than others.
There is a significant sexual dimorphism in body composition characterized by a substantially higher amount of body fat and a substantially lower amount of muscle mass among women (Folland and Williams 2007; Kirchengast 2010) . Physiologically, sex differences in body composition are caused by sex typical differences in sex hormone secretion (Gatford et al. 1998; Lavranos et al. 2006; Rosenbaum and Leibel 1999) and lipid metabolism (Mittendorfer 2005) . Although sexual dimorphism in body composition exists to a small extent at birth, during the pubertal years this dimorphism increases greatly (Loomba-Albrecht and Styne 2009; Rogol et al. 2002) and by adulthood there is a substantial difference in body composition between men and women (Wells 2007 (Wells , 2012 . There are also significant differences in body shape characterized by a greater discrepancy between the measurements of the waist and hips (i.e., waist-to-hip ratio [WHR] ) of women relative to men and a greater differential between the measurements of the chest/shoulders and hips/waist 1 (waist-to-chest ratio [WCR] or shoulder-hipratio[SHR], respectively) of men relative to women (Tanner 1981) . As with body composition, these sex differences in body shape are likewise caused by sex typical differences in testosterone and estrogen levels (Evans 1972; Jasienska et al. 2004; Kasperk et al. 1997) , which develop most dramatically during puberty via the growth of the skeleton and the distribution of fat and muscle (Biro et al. 2003; He et al. 2004; Kasperk et al. 1997; Price et al. 1998; Refubbe-Scrieve 1988; Reubinoff et al. 1995) .
In line with the immunocompetence handicap hypothesis (Folstad and Karter 1992) , masculine traits in men are likely an honest indicator of health as testosterone actively suppresses the immune system so that only healthy males can afford to develop prominent masculine traits. Additionally, effort allocated to developing these attributes increases energy demands and metabolism (Manning et al. 1997) . Either way, traits produced by high levels of testosterone could reasonably be considered cues to good survivability because they indicate that the male can afford to generate these costly traits. Indeed, Johnston et al. (2001) reported that women preferred a male face that was more masculine than average, and masculinity is associated with dominance (Perrett et al. 1998 ). For female faces, facial femininity is related to fertility and estrogen levels (Johnston 2000; Law Smith et al. 2006) , indicating that a preference for feminine faces could be best interpreted as a preference for a more fertile female. Indeed, Johnston (2000) suggests that beautiful female faces actually vary from the average via augmented femininity. Facial sexual dimorphism occurs not only in the shape of the face but also in the coloration of the face (Rowland and Perrett 1995) : Compared to men, women tend to have darker eyes and lips relative to the rest of their face. Indeed, Russell (2003) manipulated male and female faces by either lightening the eyes and lips (decreasing contrast) or darkening the eyes and lips (increasing contrast) while keeping the rest of the face constant. This author found that female faces with greater facial contrast 1 Given that the average and preferred male ratio between the waist and hips is typically close to 1 (e.g., mean WHR of between .87 and .99 across 19 populations; Molarius et al. 1999 ; e.g., preferred male WHR of .9; Singh 1995), these two methods of measuring masculine sexual dimorphic body shape are typically approximately equivalent and will be discussed interchangeably.
were rated more attractive, whereas the opposite was found with the male faces.
The Present Study
The present study aims to investigate the effect of an environmental insecurity cue on preference for sexually dimorphic aspects of the face and body. Although previous research has used environmental threat cues such as anticipated electric shocks, hunger, and priming toward a financially dissatisfied mindset (Nelson and Morrison 2005; Pettijohn et al. 2009; Pettijohn and Tesser 2005) , here we use the novel environmental threat cue of handling a poisonous snake. There is evidence to suggests that a fear (or at least wariness) of snakes is instinctual, automatic, and hardwired into the most primal parts of the brain (Isbell 2006; Öhman and Mineka 2001; Soares 2012 ; see also Shibasaki and Kawai 2009 for similar evidence among nonhuman primates), making this a particularly salient threat cue. Whereas previous research on temporal cues of environmental threat has only considered preference for total body weight reported numerically in units of weight (typically in imperial pounds; Nelson and Morrison 2005; Pettijohn et al. 2009 ), the present study will use matrices of body and face types that vary systematically across sexually dimorphic dimensions. It is predicted that an environmental threat cue will lead to an increased preference for cues to survivability over cues to fertility. Specifically, it is predicted that men who are exposed to an environmental threat cue will show a greater preference for women with a greater level of body fat, higher WHR, a lower preference for feminine face shape, and lower facial contrast (i.e., lighter eyes and lips relative to skin tone). Likewise, it is predicted that women who are exposed to an environmental threat cue will show a greater preference for men with a greater level of muscle mass and a lower WSR reflecting an increased preference for immediate survivability (despite the potential reduction in longterm parental investment also associated with these traits; Archer 2006; Booth and Dabbs 1993; McIntyre et al. 2006; Peters et al. 2008) , as well as a greater preference for masculine male faces and lower facial contrast.
Method Participants
A total of 103 participants were recruited from a large public university in the USA in return for course credit. Only heterosexuals were recruited given that the study concerns heterosexual mate choices. Three participants were removed from the data set for reporting suspicion (see below), leaving a total of 100 participants (64 female; age, M = 20.04 years, SD = 1.61, range = 18-26; ethnicity, 65 % Caucasian, 22 % Black, 9 % Hispanic, 4 % other). Informed consent was obtained from all participants, and all participants reaffirmed their consent to have their data included after debriefing.
Stimuli
Participants were presented with two picture matrices depicting physical aspects of a person of the opposite sex. The matrices contained 25 opposite sex body types (see Fig. 1a, b) and 25 opposite sex face types (see Fig. 2a, b) . Each set of stimuli varied on two dimensions through five increments (i.e., a 5 × 5 matrix): Male body stimuli varied on WCR and muscle mass; female body stimuli varied on WHR and body fat; male and female face stimuli varied on shape (more masculine to more feminine) and coloration (more feminine higher contrast to more masculine lower contrast).
Body stimuli were developed using the open source 3D modeling software Make Human (available from www. makehuman.org). The base male and female figures provided with the software were manipulated via two dimensions by adjusting the appropriate morphing dials. For body composition, the devoted full-body "Muscle" morph was applied in 20 % increments for male figures and the full-body "Fat" morph was applied in 20 % increments for female figures. For body shape, the 2D measurements of the hip (for female figures) or chest (for male figures) were taken and compared to the narrowest point of the waist. Adjustments were then made using the "Hip Circumference" dial or "Chest Width" dial until 2D WHR or WCR varied by increments of . 10.
Face stimuli were developed using 3D modeling software FaceGen 2 (available from www.facegen.com). The base male and female faces provided by the software were manipulated via two dimensions by adjusting the appropriate morphing dials. For facial shape, the "Gender" morph was applied in 20 % increments from the middle toward the "very male" end of the range for male faces and toward the "very female" end of the range for female faces. For facial coloration, the "Lips-Light/dark" and "Eyes (whole)-Light/ dark" morph was applied in 20 % increments across the available range to increase the facial contrast.
Procedure
To induce a temporary feeling of environmental insecurity, participants in the experimental condition (n = 52, 32 female) were led to believe that they would be required to handle a snake so that the researchers could investigate a (fictitious) pheromone response hormone-obtained and measured from a saliva swab-and how differences in levels are related to different evolved preferences. For experimental participants, a metal research animal box (typically used for housing and moving laboratory rats) containing bedding material and a realistic plastic snake was presented to corroborate this aspect of the cover story. This mock habitat was on the next desk in the lab, approximately 5 ft in front of the participant, to prevent closer inspection from compromising the cover story, and was only visible for a short time. Participants in the control condition were told the same cover story except that the researchers omitted mention of the snake (i.e., they were only read the first two sentences of the script below). For both control and experimental participants, a jar of cotton swabs and a box of plastic gloves were present to corroborate the saliva sample element of the cover story.
The experimental script read as follows (elements in square brackets denote non-verbalized instructions/actions by researcher):
We are investigating a pheromone response hormone and how differences in levels of it are related to different evolved preferences. Essentially, we would like you to Fig. 1 a Female body type stimuli presented to male participants which vary in waist-to-hip ratio (by row) and body fat (by column). Note: Images were presented to participants in a randomly generated ordernot ordered systematically by dimensions and increments as presented here. b Male body type stimuli presented to female participants which vary in waist-to-shoulder ratio (by row) and muscle mass (by column). Images were presented to participants in a randomly generated order fill out a few questionnaires on a variety of preferences, behaviors, and attitudes and then we'll take a saliva swab [indicate jar of cotton swabs] to get a sample for us to analyze. This hormone is released when the body encounters unusual or unfamiliar stimuli. So, to trigger release of this hormone, we're going to need you to handle this snake [indicate box/habitat] for 5 minutes before we take the saliva swab. This species of snake is poisonous, but not deadly. We have the anti-venom on hand in case you do get bitten, but that's very unlikely as he's tame. Also, if the snake starts to get agitated or angry we'll stop early.
Next, participants completed a basic demographic survey (age, ethnicity, and relationship status). Participants were then shown the picture matrices depicting a person of the opposite Fig. 2 a Female face stimuli presented to male participants which vary in masculinefeminine facial coloration contrast (by columns) and masculinefeminine facial shape (by rows). Images were presented to participants in a randomly generated order. b Male face stimuli presented to female participants which vary in masculine-feminine facial coloration contrast (by columns) and masculine-feminine facial shape (by rows). Images were presented to participants in a randomly generated order sex (described above) and were instructed to select the three images that they found most attractive from each matrix. Then, participants were asked to complete a series of questionnaires. We used two attitudinal aspects of sociosexual orientation (Short-Term Mating Orientation and Long-Term Mating Orientation) and one behavioral measure (Previous Sexual Behavior) using items from the Multi-dimensional Model of Sociosexual Orientation (MMSO; Jackson and Kirkpatrick 2007). Short-Term Mating Orientation (STMO) consisted of ten items (e.g., "I can easily imagine myself being comfortable and enjoying 'casual' sex with different partners") and Long-Term Mating Orientation (LTMO) consisted of seven items (e.g., "I am interested in maintaining a longterm relationship with someone special"). Questions were answered using a seven-point Likert scale (anchors: 1 = strongly disagree, 7 = strongly agree) and measures achieved a Cronbach' alpha of .95 and .82, respectively. The Previous Sexual Behavior measure consisted of three items gauging total number of sexual partners (e.g., "During your entire life, how many different partners of the opposite sex have you had sexual intercourse with?") reported freely as numeric quantities and achieved a Cronbach' alpha of .69.
Participants also completed the 60-item Positive and Negative Affect Scale (PANAS-X; Watson, and Clark 1999). The entire inventory was included to help disguise the true purpose of the study. However, the subscale of interest for the manipulation check was the six-item Fear subscale. Responses were reported on a five-point scale (anchors: 1 = very slightly or not at all, 5 = extremely) and achieved a Cronbach' alpha of .85. We also included the Big Five Inventory (John and Srivastava 1999) to disguise the true purpose of the study, but these responses were not analyzed. Finally, participants were verbally screened for suspicion using a funneling approach ("Do you have any questions about the study so far?", "Does anything seem weird or suspicious about the study so far?" and "What's your understanding of true purpose of the study?" e.g., Bargh and Chartrand 2000; Ruys and Stapel 2008) . Any response suggesting that a participant was skeptical of the cover story was noted and their data were discarded. Immediately after these questions, participants were fully debriefed on the true purpose of the study.
Results

Manipulation Check
To assess whether the experimental manipulation was successful, a 2 (control vs. experimental condition) × 2 (male vs. female) factorial ANOVA was conducted. A significant main effect of condition was revealed, F(1, 95) = 20.60, p < .01, η p 2 = .18, with participants in the control condition reporting significantly less fear (M = 1.44; SD = .44) than those in the experimental condition (M = 2.07; SD = .80). There was no significant main effect of participant sex, F(1, 95) = .90, p = .36, η p 2 = .01, nor a significant interaction, F(1, 95) = .25, p = .595, η p 2 < .01.
Preferences for Physical Qualities of the Face and Body
ANCOVAs were conducted to assess the effect of experimental condition on various preferences for physical qualities of the face and body. ANCOVAs were used to statistically control for the second dimension depicted in each of the image matrices (e.g., when selecting an image from the face matrices, their choice relates to both a degree of masculine-feminine facial shape and also a degree of masculine-feminine facial coloration). Standard ANOVAs yield an identical pattern of significant results as found using ANCOVAs.
Face Preferences For male participants (Fig. 3) , there was no significant effect of experimental condition on preference for facial shape while controlling for preference for facial coloration, F(1, 33) = .93 , p = .34, η p 2 = .03. There was also no significant effect of experimental condition on preference for facial coloration while controlling for preference for facial shape, F(1, 33) = .12 , p = .73, η p 2 < .01. For female participants (Fig. 4) , there was a significant effect of experimental condition on preference for face shape while controlling for preference for facial coloration, F(1, 61) = 5.89, p = .02, η p 2 = .09, with participants in the experimental condition selecting male face types that were significantly more masculine in shape (M = 3.10; SD = .99) than those in the control condition (M = 2.49; SD = .80). Facial coloration was not a significant covariate, F(1, 61) = .25, p = .62, η p 2 < .01. There was also a significant effect of experimental condition on preference for facial coloration while controlling for preference for facial shape, F(1, 61) = 4.83, p = .03, η p 2 = .07, with participants in the experimental condition selecting male faces that were significantly more masculine in coloration (i.e., faces of lower contrast; M = 3.09; SD = .77) than those in the control condition (M = 2.64; SD = .75). Facial shape was not a significant covariate, F(1, 61) = .25 , p = .62, η p 2 < .01.
Body Preferences For male participants (Fig. 3) , there was a significant effect of experimental condition on preference for body fat while controlling for preference for WHR, F(1, 33) = 7.04, p = .01, η p 2 = .18, with participants in the experimental condition selecting female body types that were significantly higher in body fat (M = 3.42; SD = .88) than those in the control condition (M = 2.75 ; SD = .51). WHR was not a significant covariate, F(1, 33) = .94 , p = .34, η p 2 = .03. There was no significant effect of experimental condition on preference for WHR while controlling for preference for body fat, F(1, 33) = .05 , p = .83, η p 2 = <.01. For female participants (Fig. 4) , there was a significant effect of experimental condition on preference for muscle mass while controlling for preference for WCR, F(1, 61) = 5.39, p = .02, η p 2 = .08, with participants in the experimental condition selecting male body types that were significantly higher in muscle mass (M = 4.40; SD = .70) than those in the control condition (M = 3.96; SD = .81). WCR was not a significant covariate, F(1, 61) = .03 , p = .87, η p 2 < .01. There was no significant effect of experimental condition on preference for WCR while controlling for preference for muscle mass, F(1, 61) = .51 , p = .48, η p 2 = .01.
Sexual Strategy
The effect of condition on attitudes to shortterm and long-term mating scenarios was analyzed using ANOVA. For male participants, there was no significant effect of experimental condition on attitude for STMO, F(1, 34) = .15 , p = .70, η p 2 = <.01, nor on attitude for LTMO F(1, 34) = 1.27, p = .27, η p 2 = .04. For female participants, there was a significant effect of experimental condition on attitude for STMO, F(1, 62) = 5.06 , p = .03, η p 2 = .08, with participants in the experimental condition reporting higher ratings for STMO (M = 3.44; SD = .1.51) than those in the control condition (M = 2.58; SD = 1.55). However, there was no significant effect of experimental condition on attitude for LTMO, F(1, 62) = 2.71 , p = .11, η p 2 = .04. In addition, there was no significant difference between conditions in reported Previous Sexual Behavior for men F(1, 34) = 2.15 , p = .15, η p 2 = .06, nor women, F(1, 62) = .10 , p = .76, η p 2 < .01, suggesting that random assignment was successful and that there were no preexisting group differences in indicators of sexual strategy.
Post Hoc Analysis
To test for the possibility of a dynamic relationship for women between significant indicators of sexual strategy (i.e., STMO) and significant indicators of mate preference (i.e., facial shape, facial coloration, and muscle mass), a combination of ANCOVAs was conducted around these variables: Three analyses with STMO as the dependent variable with (1) muscle mass included as a covariate, (2) facial shape included as a covariate, and (3) facial coloration included as a covariate, and three analyses with STMO included as a covariate on (1) muscle mass as the dependent variable, (2) facial shape as the dependent variable, and (3) facial coloration as the dependent variable. However, the effect of condition on STMO remained significant when muscle mass (F[1, 61] = 5.19, p = .03, η p 2 = .08) or facial shape (F[1, 61] = 4.22, p = .044, η p 2 = .07) were included as a covariate and remained marginally significant when facial coloration was included as a covariate (F[1, 61] = 3.35, p = .07, η p 2 = .05). Likewise, the effect of condition on muscle mass (F[1, 61] = 5.74, p = .02, η p 2 = .09), facial shape (F[1, 61] = 6.51, p = .01, η p 2 = .10), and facial coloration (F[1, 61] = 4.56, p = .04, η p 2 = .07) remained significant when STMO was included as a covariate in each case. Taken together, these analyses suggest that the effects found for STMO are 
Discussion
Results showed a significant effect of environmental security on male preference for female body fat, whereby participants who were led to believe that they would be in contact with a poisonous snake selected female body types that were significantly higher in body fat than those without this prime. This finding is highly consistent with previous research on the ESH and context-dependent mate preferences (e.g., Nelson and Morrison 2005; Pettijohn et al. 2009; Swami and Tovée 2006, 2012) and crosscultural findings comparing populations from differing socioeconomic conditions (e.g., Swami 2015; Swami et al. 2007; Swami and Tovée 2005) . However, whereas previous research has focused on cues of resource scarcity (i.e., hunger, wealth, and financial satisfaction; Nelson and Morrison 2005; Pettijohn et al. 2009; Swami and Tovée 2006) or psychological stress (Swami and Tovée 2012) , these findings would suggest that a safety threat has a comparable effect. From an evolutionary perspective, a greater preference for a female with more body fat in an environment where safety is less certain would be adaptive as this would provide her with a greater reserve of energy from which she could draw on to survive, gestate, and nourish infants should the male fail to provide sufficiently, become separated from her (unintentionally or intentionally), or even die due to such threats. In addition, the null finding for differences in WHR preference suggest that it may be predominantly body fat amount preference that is influenced by threat rather than a gynoid fat distribution pattern (i.e., more fat deposited on the hips, thighs, and buttocks; Price et al. 1998) .
Conversely, the present study failed to replicate Pettijohn and Tesser's (2005) finding that a harm threat biased men to prefer more mature looking women (and thus more masculine looking women; Boothroyd et al. 2005) , insofar as men under the threat condition in the present study were no different from controls in their female face preference. This inconsistency could arise from methodological and measurement differences and thus additional research using alternate manipulations and/or a variety of maturity/masculinity measurements may be beneficial for clarification. Alternatively, the lack of corroboration here may be indicative of a global rather than rooted mating context effect. That is, in Pettijohn and Tesser's study, participants were more ambiguously asked to select a female partner to work with rather than directly asked to select faces they considered as most attractive. Therefore, perhaps the preference for more mature looking females is a global preference for alliances with more masculine individuals but does not override typical male preference for female facial femininity (e.g., Perrett et al. 1998; Rhodes 2006) .
When it comes to female mate preferences, there was a significant effect of environmental security on preference for muscle mass, whereby participants primed to believe that they would be in contact with a poisonous snake selected male body types that were significantly higher in muscle mass than those without this prime. There has been little previous research investigating the effect of experimentally induced environmental cues on body composition preferences among women, with the few studies available in this area reporting null findings for women's preference for larger/heavier men (i.e., Nelson and Morrison 2005; Pettijohn et al. 2009 ). However, such previous research has typically focused only on preference for body fat or for ambiguous "weight" which would, in principle, incorporate both muscle and fat. To the authors' knowledge, no experimental study to date in the ESH literature has measured preference for muscle mass. Therefore, these findings provide a novel insight into the influence of environmental threat cues on female mate preference and perhaps highlight the significance of muscle mass, specifically, rather than generic body size. This finding is also somewhat supportive of cross-cultural findings for preference for the trait of "physical strength" in economically divergent countries (e.g., Pearce et al. 2010 ) insofar as greater muscle mass is typically indicative of greater physical strength. More so, by applying an experimental manipulation, the finding expands on the cross-cultural methodology by suggesting that there may well be a temporal effect of threat cues rather than, or in addition to, long-term exposure to threat cues. Moreover, this finding is comparable to correlational research on selfreported safety concerns. For example, in three studies, Snyder et al. (2011) found that women's fear of crime (current or childhood) predicts preferences for long-term mates who are aggressively dominant and physically formidable. However, whereas Snyder et al.'s experimental threat prime using images of gangs and crime (study 3) failed to produce a shift in preference, our manipulation was successful. This may suggest that perhaps threats need to be more direct (i.e., belief that they will handle a poisonous snake rather than viewing photographs) to activate self-protection motives and subsequent changes to attitudes and preferences.
Results also suggest that environmental security impacts female preferences for facial masculinity, whereby participants who were exposed to an environmental threat prime selected male faces that were significantly more masculine in both shape and coloration contrast (i.e., lighter eyes and lips relative to skin tone) than those not exposed to a threat prime. These findings are consistent with previous research suggesting that priming pathogen concerns was associated with a stronger attraction to more masculine male faces than priming financial security concerns (Watkins et al. 2012) . Given that facial masculinity in men has been suggested to act as a cue for physical strength (Fink et al. 2007 ) and dominance (Perrett et al. 1998) , an increased preference for masculine men among women after an environmental threat cue could be interpreted as a facultative response to promote her own survival. In other words, a greater attraction to males who might be better able to deal with environmental threats would be more adaptive in a more threatening environment and so a mechanism to shift mate preference in response to a safety threat cue could very well have evolved to promote adaptive, context-dependent mate selection.
Results also suggest an effect of an environmental threat prime on women's mating strategies, insofar as women who were primed to believe that they would be in contact with a poisonous snake reported more positive attitudes toward short-term mating scenarios than women who did not receive this prime. However, there was no significant effect of experimental condition on attitudes toward long-term mating scenarios. One interpretation of this finding could be in line with the common finding that mortality salience promotes sexual interest (e.g., Lam et al. 2009; Taubman-Ben-Ari 2004; Taylor 2013) . From an evolutionary perspective drawing on Life History theory, a safety threat promotes the idea that survival is less certain so it would be adaptive for a woman to speed up her reproductive strategy. Put another way, immediate reproductive effort becomes more adaptive than somatic effort (for future reproductive success) in less secure environments (Griskevicius et al. 2011) given the greater risk that future reproductive opportunity could be lost via death. The current study's finding for short-term mating interest expands on previous research on sexual strategy trade-offs among women in response to environmental threats such as resource scarcity (Griskevicius et al. 2011) or disease threat (Hill et al. 2015) by suggesting that an immediate safety threat can also influence reproductive strategy. The present study found more influence of this environmental cue for women than men. One possibility is that the sex ratio of participants was biased toward women. However, an alternate possibility is that, as women are limited in the number of offspring they can produce in their lifetime by the biological commitment required (e.g., 9 months of pregnancy, childbirth, up to 4 years of lactation; Trivers 1972), the adaptive costs of pursuing inappropriate mating opportunities are implicitly greater than for men and so the effective calibration of mating cognition are arguably more crucial to a woman's reproductive success. This may have led to stronger selective pressures resulting in a more context-sensitive cognitive adaptation.
The current study does have certain limitations. The sex ratio of participants was biased against men and so future research could possibly benefit from drawing a sample with a more equal ratio. Although participants in the threat condition reported significantly more fear than control participants, these means are relatively low, below the midpoint of the scale. It should therefore be acknowledged that the threat manipulation, while effective, was not particularly strong which could potentially account for some null findings. The stimuli are 3D digital meshes pictured in 2D and may not reflect real bodies or faces and, thus, these findings should be considered with caution. For practical reasons, the stimuli varied across only two dimensions because variation across a third dimension with five increments would have required 125 images per matrix. The dimensions included were selected as the most likely contributors to face and body sexual dimorphism based on previous research and evolutionary theory. However, future research using other relevant face and body qualities could be highly informative. For example, facial symmetry (e.g., Rhodes 2006) and perceived health (e.g., Welling et al. 2007 ) are important for judgments of attractiveness, and preference for these traits may be influenced by environmental threat. Also, perhaps preference for opposite dimensions in bodies as those used for male and female figures in the present study (i.e., WHR and/or body fat in male figures and WCR and/or muscle mass in female figures) or complementary combinations such as fat with muscle mass/WHR with WCR would change in response to an environmental threat cue. In addition, a potential confound with the body stimuli may arise from increasing the hip or chest width of the figures to alter WHR or WCR (respectively) while holding the waist constant, which inadvertently increases the overall perceivable mass (i.e., volume) of the figure. It is possible that this element could have had a suppressing effect on a potential WHR/WCR finding, and so future research could potentially benefit from incorporating some sort of correction to the perceivable mass of the figures. Finally, the present study incorporated an element of sexual strategy by freely measuring attitudinal indicators of sociosexual orientation (i.e., STMO and LTMO). However, given the inherent relationship between sexual strategy and mate preferences whereby both men and women tend to show a different pattern of mate preferences in a long-term versus short-term mating context (e.g., Kenrick et al. 1993; Mogilski et al. 2014; Stewart et al. 2000; Swami et al. 2008) , it could be fruitful to define mating context prior to the evaluation of stimuli to further investigate preferences as a function of sexual strategy.
Overall, the findings from the present study are predominantly supportive of the ESH and a contextdependent model of mate preferences. By using an alternate manipulation of environmental security threat (i.e., anticipation of handling a poisonous snake), the current findings expand on the broader conceptualization of the ESH, suggesting that mate preferences and potentially mate choice could depend on the immediate environment. Whereas previous research has used manipulations/ predictors such as resource scarcity cues and pathogen prevalence primes, the present study used a direct personal safety cue, which could explain the slightly different pattern of significant results than reported previously. Indeed, the present study failed to find a significant result for male preference for female face shape. However, the results from slightly different bodies of literature under the context-dependent mate preference umbrella seem to differ in their direction, with research considering resource scarcity cues (e.g., economic conditions across time) reporting a male preference for more masculine facial qualities in women during harsher conditions (Pettijohn and Jungeberg 2004; Pettijohn and Tesser 1999) , whereas research on pathogen cues/concerns often report a greater male preference for more feminine facial qualities in women (Jones et al. 2013; Lee et al. 2012; Little et al. 2011; Watkins et al. 2012) . Therefore, it may be possible that the cognitive mechanisms that adjust mate preferences in response to cues of environmental security are specialized, whereby different cues (e.g., safety threat, pathogen threat, and resource availability threat) may result in slightly different shifts in preferences. Future research using an array of different manipulations and/or predictors may therefore be beneficial to clarify these potential subtle differences further.
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